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System and method for video editing. 







6?) The present invention provides a useful video editing system capable of reading shot directly from an 
^ original source and preparing a master tape to which vide effects such as wipes are applied and a 
method thereof. The video editing system comprises a video storage device for stonng video data which 
is composed of an array of a number of frames and which can be concurrently reproduced through two 
channels or more, a shot infomiation storage device for storing shot information which designates the 
storage location of each shot to be reproduced in the video storage device, a shot hnk infonnnation 
output device for releasing shot link infomfiation as output which specifies a link order and a link 
method for the shots to be reproduced, a channel allocation detenmining device for detenmining, m 
accordance with the shot link information, to which of the channels each shot to be reproduced should 
be allocated and releasing it as channel allocation information, a shot reproduction control device for 
accessing the video storage device to read the shots to be reproduced from the detenmined channels iri 
the detemined order in accordance with the shot infonmation. the shot link information and the channel 
allocation information, and an effects generator device for linking the plurality of shots of the plurality of 
channels, which are sent from the shot reproduction control device, in the detenmined link method and 
creating video effects to be applied to the linked shots. 
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When using such a prior video editing system, the user has to firstly decide whether a shot is allocated to 
the channel A or the channel B. In the case shown in Figure 2. since each shot is linked by a wipe, if Shot A 
is allocated to the channel A, Shot B. Shot C, Shot D will be allocated to the channel B. the channel A and the 
channel B respectively. 

5 It is then checked if the contents of each shot are stored in either of the video storage units 12. 14 which 

corresponds to the channel to which the shot has been allocated. For example, if the contents of Shot C are 
not stored in the A-channel video storage unit 12 but stored in the B-channel video storage unit 14. the contents 
should be copied from the video storage unit 14 to the video storage unit 12 prior to starting of editing. 

It is not until the completion of the above-described preparation that the channel allocation unit 16 prepares 

10 a link order as shown in Figure 3 in which the shots are arranged in order in relation to the channels A and B 
and releases the link order to the shot reproduction units 17. 18 to obtain a desired result. 

The prior video editing system, however, has the disadvantage that since the user has to allocate, prior 
to starting of actual editing operation, each shot to be taken from the original source to the A-channel video 
storage unit 12 or the B-channel video storage unit 14 according to an editing plan imaged by the user, the 

15 operation for copying shots of the original source into the video storage units 1 2. 1 4 is required and. further- 
more, it is very difficult to change the allocation once shots are allocated. 

For example, such necessity often arises after completion of allocation that the link order of shots is altered 
by relocating shots after seeing an editing result or new shots are inserted into existing shot sequence. In such 
cases, the following troublesome operations become necessary: A shot to be relocated is copied from either 

20 one of the video storage units 12. 14 into the other while rewriting the corresponding information stored in the 
shot information storage unit 13 or 15; or all the shots located after an insert position are relocated between 
the video storage units 12, 14 while rewriting the corresponding information stored in the shot information stor- 
age units 13 and 15. The latter operation necessary in the case of newly inserting a shot in shot sequence 
especially requires enormous time and labor and therefore there has been a strong demand for a system and 

25 method capable of facilitating such insert edit. 

SUMMARY OF THE INVENTION 

It is therefore a prime object of the invention to provide a useful video editing system capable of reading 
30 shots directly from an original source and preparing a master tape to which video effects such as wipes are 
applied. 

It is another object of the invention to provide an video editing system capable of altering the link order of 
shots and inserting new shots in existing shot sequence without difficulties. 

The above objects and advantages of the invention are achieved by a video editing system comprising: 
35 video storage means for storing video data which is composed of an array of a number of frames and 

which can be concurrently reproduced through two channels or more; 

shot information storage means for storing shot information which designates the storage location of 
each shot to be reproduced in the video storage means; 

shot link information output means for releasing shot link information as output which specifies a link 
40 order and a link method for the shots to be reproduced; 

channel allocation determining means for determining, in accordance with the shot link information, to 
which of the channels each shot to be reproduced should be allocated and releasing it as channel allocation 

information; ^ ^ . u 

shot reproduction control means for accessing the video storage means to read the shots to be repro- 
45 duced from the determined channels in the determined order in accordance with the shot information, the shot 
link information and the channel allocation information; and 

effects generator means for linking the plurality of shots of the plurality of channels, which are sent from 
the shot reproduction control means, in the determined link method and creating video effects to be applied 
to the linked shots. ^ ^ . 

50 Preferably, the video storage means includes a high-speed disc medium having the ability of transfernng 
video data at high speeds and FIFOs for storing the video data transferred from the high-speed disc medium, 
the number of FIFOs being the same as the number of channels. 

Preferably the channel allocation determining means comprises a first allocation unit for allocating a first 
shot in the shot link information to a first channel; and a second allocation unit for allocating a following shot 
55 to a channel different from a channel to which a preceding shot has been allocated, when the preceding and 
following shots are overlapped in terms of time at their joint. 

It is also preferable that the shot reproduction control means comprises: 
a first detection unit for detecting a shot to be reproduced from the shot link information; 
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link information preparation unit 205. a channel allocation unit 206, a shot reproduction control unit 207 and 
an effects generator unit 208. The video storage unit 201 comprises a high-speed disc medium 211 stonng 
video data in a digital form, a readout unit 212 for reading out the video data at high speeds, and a switching 
unit 215 for allowing the read out data to be stored in an A-channel FIFO memory 213 or a B-channel FIFO 

5 memory 214 in accordance with instruction from the shot reproduction control unit 207. Reading the data from 
the FIFOs 21 3. 21 4 to transfer to the shot reproduction control unit 207 is executed by one frame in synchron- 
ization with the cycle of the frames and it is possible to simultaneously read data from these FIFOs 213 and 
214 The readout unit 212 can read out data in blocks so that the speed at which the readout unit 212 reads 
data from the high-speed disc medium 21 1 is satisfactorily higher than the speed at which the shot reproducUon 

10 control unit 207 reads data from the FIFOs 213. 214. Note that the digitalized video data recorded on the high- 
speed disc medium 211 consists of a number of frames like a motion picture taken by a video camera and stored 

on one roll of vkJeo tape. i. u . . 

The shot information storage unit 202 stores, as shot information, a number assigned to each shot to De 
taken from an original source, the number of the frame on the original source where the shot starts and the 
15 number of the frame where the shot terminates. For example, when Shots 1 to 4 are taken from an origina 
source M as shown in Figure 6A. the shot information is as shown in Figure 7. The shot information input uni 
203 is used for entering, as input, the shot No., start frame No., termination frame No. to be stored in the shot 
information storage unit 202. and corresponds to the key board 1 03 shown in Figure 4. 

The story input unit 204 is for entering the link order of shots, the number of frames to be used for a joint 
20 between shots, and a video effect to be applied to a joint. 

The shot link information preparation unit 205 prepares shot link information, based on input informabon 
entered by the story input unit 204 and the shot information read from the shot information storage unit 202. 
Figure 6B shows an example of the shot link information, prepared from input information from the story input 
unit 204 and the shot information shown In Figure 7. Note that the frame Nos. in Figure 6B are those on the 

25 master tape M. . „ . n, t».« 

The channel allocation unit 206 allocates each shot to a channel A or a channel B in accordance with the 
shot link information and this allocating operation is executed in accordance with the flow chart of Figure 8. 
The contents of a register for storing a processing set No. (the No. of a shot being processed) is set to Shot 1 
(Step 1). and then the channel A is set as the processing channel for Shot 1 (Step 2). The previous channel 

30 A or B set just before is stored in a register for storing a previous set channel (Step 3) and then, the contents 
of the processing set No. register are changed to the following shot. i.e.. Shot 2 (Step 4). The channel stored 
in the previous set channel register is checked (Step 5). and if the previous set channel is A. the channel B is 
set for the next shot 2 (Step 6). If the preceding set channel is B. the channel A is set for the following shot 2 
(Step 7). The above steps (Step 3 to Step 7) are repeated up to the last shot No. of the shot link information 

35 (Step 8) and thereafter, the channel allocation operation is completed. 

The shot reproduction control unit 207 controls the operation for reading video data from the video storage 
unit 201 in accordance with the channel allocation information for each shot that is sent from the channel al- 
location unit 206. the shot information from the shot information storage unit 202 and the shot link information 
from the shot link information preparation unit 205. This control operation is shown in Figure 9. The operation 

40 is started by depression of a reproduction button operated by the operator (Step 10). Specifically, after the 
reproduction button has been depressed, time is set to a 0th frame (Step 11) and the shot link information is 
read (Step 12). Since the shot link information indicates as shown in Figure 6B that Shot 1 is reproduced at 
the 0th frame, the program proceeds from Step 13 to Step 14 and Step 15, where the shot information and 
channel allocation information for Shot 1 are read. Thereafter, the starting frame of Shot 1 stored in the video 

45 storage unit 201 is specified (Step 16). and a block of video data is transferred from the starting Tame to the 
A-channel FIFO 213 (Step 17). At the same time, the video data is read from the F"=0 213 to be tran fer ed 
to the effects generator unit 208 (Step 18). Thereafter, time (frame No.) is updated (Step 19), and Step 13 
Step 20, Step 21 . Step 22. Step 23. Step 19 and Step 1 3 are executed in this order, thereby reading out Shot 

1 According to the shot link information, when the current time reaches a 200th frame readouo Sho 2 starte 
50 and therefore, the operation for reading data from the channel B is concurrently performed (Steps 14 to 18, 

When l^oth frame ii'reached. the readout of Shot 1 is completed, so that the program proceeds to Steps 
27 to 30 and the readout from the A-channel FIFO is thus completed. On the other hand, the readout of Shot 

2 alone from the B-channel FIFO 214 is continued up to a 400th frame. 

55 Accordingtothe8hotlinkinformation.readoutofShot3startswhenthe400thrame.sre^^^ 

fore Shot 3 is transferred from the high-speed disc medium 21 1 to the A-channel FIFO 213 and at the same 
time Shot 3 is read from the FIFO 213. Similarly, the following shots designated by the shot information are 
read and fransferred in accordance with the shot link information to the respective channels to which those 
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(Second Embodiment) 

Figure 1 2 shows a second embodiment of the invention. In the second embodiment, the video storage unit 
201 Includes two VTRs 221. 222 in which tapes 223. 224 having the exactly same video data are adapted for 

5 reproduction. Since the video data of the channel A and the video data of the channel B are the same and are 
released at the same time from the video storage unit 201. the shot reproduction control unit 207 reads the 
video data of the two channels from the video storage unit 201 in accordance with the channel allocation in- 
formation, shot information and shot link Information to release to the effects generator unit 208. In conse- 
quence, the edited videos to be obtained after being subjected to the processing by the effects generator unit 

10 208 will be exactly the same as those of the first embodiment. As other components than the video storage 
unit 201 in the second embodiment are basically substantially Identical with those of the first embodiment, an 
explanation will be omitted. Although two VTRs are used In the second embodiment, it is also possible to em- 
ploy other arrangements instead of VTRs only if they include a plurality of independently operative heads. 
In the first embodiment, high-speed video reproduction is achieved using a high-speed disc medium in 

t5 combination with FIFO memories for video data, but It could be also achieved In such a way that data is com- 
pressed and stored in the video storage unit and is reproduced by video expansion in the shot reproduction 

control unit. ^ . », » 

The invention has been particularly described with the case in which wipes are created in the effects gen- 
erator unit however, it is not necessarily limited to such a case and the effect to be created could be other 
20 video effects such as dissolves or shot link. 

Although the present invention has been fully described by way of example with reference to the accon»- 
panying drawings, it is to be noted that various changes and modification will be apparent to those skilled in 
the art. Therefore, unless otherwise such changes and modifications depart from the scope of the present 
invention, they should be construed as being included therein. 
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Claims 

1. Avideo editing system comprising: 
30 video storage means for storing video data which is composed of an array of a number of frames 

and which can be concurrently reproduced through two channels or more; 

shot information storage means for storing shot informatton which designates the storage location 
of each shot to be reproduced in the video storage means; 

shot link information output means for releasing shot link information as output which specifies a 
35 link order and a link method for the shots to be reproduced; 

channel allocation determining means for determining, in accordance with the shot link information, 
to which of the channels each shot to be reproduced should be allocated and releasing it as channel al- 
location information; w . h« 
shot reproduction control means for accessing the video storage means to read the shots to be 
40 reproduced from the determined channels in the determined order in accordance with the shot informa- 
tion the shot link information and the channel allocation information; and 

effects generator means for linking the plurality of shots of the plurality of channels, which are sent 
from the shot reproduction control means. In the determined link method and creating video effects to be 
applied to the linked shots. 

Avideo editing system according to Claim 1 . wherein the video storage means includes a high-speed disc 
medium having the ability of transferring video data at high speeds and FIFOs for storing the video data 
transferred from the high-speed disc medium, the number of FIFOs being the same as the number of 
channels. 

Avideo editing system according to Claim 2, wherein the channel allocation determining means comprises 
a first allocation unit for allocating a first shot in the shot link information to a first channel; and a second 
allocation unit for allocating a following shot to a channel different from a channel to which a preceding 
shot has been allocated, when the preceding and following shots are overlapped in terms of time at their 
joint. 

A video editing system according to Claim 3. wherein the shot reproduction control means comprises: 
a first detection unit for detecting a shot to be reproduced from the shot link information; 
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Fig.3 
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Fig.7 
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Fig.9 



DEPRESS REPRODUCTION cm 
BUTTON > 

SET TIME TO OT H FRAME | Sll 

r 



READ SHOT LINK INFO | S12 



YES. 



S14 



READ SHOT E^^Fp 
ON THE SHOTTO 
BE REPRODUCED 



S15 



READ CHANNEL 
ALLOCATION INFO 
ON THE SHOT TO 
BF. REPRODUCED 



S16 



NO. 



ACCESS START 
FRAME OF THE 
SHOT TO BE 
REPRODUCED ON 
VIDEO STORAGE 



S17 



START BLOCK 
TRANSFER OF 
VIDEO DATA TO 
ALLOCATED^^ 
CHANNEL FIFO 



I 



S18 



START READING 
OF VIDEO FROM 
ALLOCATED 
CHANNEL FIFO 
TO TRANSFER TO 
EFFECTS 
GENERATOR 



NOL 



_S13 
. .'SHOTTO BE„ _ 
REPRODUCEDISIN 
CURRENT TIMEJ^ 

N0L1_ 

^S20 

. SHOTTO BE 
TERMINATEDISIN 
CURRENT TIME *> 



_S21 

.;SHOTBEING„,^. 
REPRODUCED IS IN 
JTHANNELM- ' 

LYES 

^ S22 
yiDEO DATA^ 
REMAINING IN^ 
A-CHANNEL FIFO^ 
IS LITTLE 



> 


f S27 




READ SHOT INFO 
ON THE SHOTTO 
BE TERMINATED 


> 


S28 


bEAD CHANNEL^^ 

Allocation info 
Bnthe SHOT to 

BE terminated 



. .ES S23 
EXECUTE fiLbCK 
TRANSFER OF, 
FOLLOWING VIDEO . 
DATA TO A-CHANNEL 
FIFO 



I 



S29 



rOMPLETE BLOCK 
RliANSFER OF ^ 
VIDEO DATA TO 
ALLOCATED 
CHANNEL FIFO 



S30 



COMPLETE 
READING _ 
OF VIDEO FROM 
ALLOCATED^^^^ 
CHANNEL FIFO TO 
TRANSFER TO 
EFFECTS 
GENERATOR 




19 



EP 0 592 250 A2 



to 



CO 

O 
H 



00 



to 
o 



to 



GO 

m 
o 



00 

X 

3 



CO 

S 

to 



00 

O 
H 



o 



oo 
o 



00 

X 
O 
H 
4^ 



-o 

oo 
o 



OO 

o 



00 

X 
to 




00 

a: 
o 

H 



C/3 




ON 
O 
ON 

o 



> 
m 



oo 
O 

> 

m 



o b 
> 



O 
H 



C/5 



to 



O 



U3 



On 



ON 
ON 

o 



00 

X 
O 
H 



00 



3 
> 



21 



(19) 



3 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 




(12) 



(88) Date of publication A3: 

05.06.1996 Bulletin 1996/23 



(11) EP 0 592 250 A3 

EUROPEAN PATENT APPLICATION 

(51) Intel 6: G11B 27/031, H04N 5/262 



(43) Date of publication A2: 

13.04.1994 Bulletin 1994/15 

(21) Application number: 93306042.6 

(22) Date of filing: 08.10.1993 



(84) Designated Contracting States: 


• Kanno, Kinya 


DE GB IT NL 


Katano-shi, Osaka 576 (JP) 




• Nakayasu, Tetsuyuki 


(30) Priority: 09.10.1992 JP 271339/92 


Morlguchi-shI, Osaka 570 (JP) 


(71) Applicant: MATSUSHITA ELECTRIC INDUSTRIAL 


(74) Representative: Cummlngs, Sean Patrick et al 


CO., LTD. 


David Keltle Associates 


Kadoma-shi, Osaka-f u 571 (JP) 


Audrey House 




Ely Place 


(72) Inventors: 


London EC1N6SN (GB) 


• Kajimoto, Kazuo 




Neyagawa-shI, Osaka 572 (JP) 





(54) System and method for video editing 



CO 
< 

O 
lO 
CM 

CM 
O) 

m 
o 

Q. 
UJ 



(57) The present application describes a video ed- 
iting systenn capable of reading shot directly from an 
original source and preparing a master tape to which 
video effects such as wipes are applied and a method 
thereof. The video editing system comprises a video 
storage device for storing video data which is composed 
of an array of a number of frames and which can be con- 
currently reproduced through two channels or more, a 
shot information storage device for storing shot informa- 
tion which designates the storage location of each shot 
to be reproduced in the video storage device, a shot link 
information output device for releasing shot link infor- 
mation as output which specifies a link order and a link 
method for the shots to be reproduced, a channel allo- 
cation determining device for determining, in accord- 
ance with the shot link information, to which of the chan- 
nels each shot to be reproduced should be allocated and 
releasing it as channel allocation information, a shot re- 
production control device for accessing the video stor- 
age device to read the shots to be reproduced from the 
determined channels in the determined order in accord- 
ance with the shot information, the shot link information 
and the channel allocation information, and an effects 
generator device for linking the plurality of shots of the 
plurality of channels, which are sent from the shot re- 
production control device, in the determined link method 
and creating video effects to be applied to the linked 
shots. 
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